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INSTRUMENT SPECIFICATIONS 

• OWING TO GOVERNMENTAL RESTRICTIONS on 

the ij^je of certain materials it has become necessary to use substi¬ 
tutes wherever jx>ssible. While the performance 8j)ecification8 of our 
instruments are not affected, substitute materials are Ixein^ used. 
Jn accepting orders during the present situation brought ai)out l»y 
the national defense program, we reserve the right to make any 
necessary substitutions in the constructional features. 


NEW TERMINALS FOR USE WITH 
COAXIAL TRANSMISSION LINES 

• AT HIGH AND ULTRA-HIGH FREQUENCIES the desir- 
ability of constraining electro-magnetic fields within very definite con¬ 
fines has led largely to the adoption of coavial transmission lines for the 
transference of power from one point to another, bleal transmission 
lines of this tv|>e, having inner and outer conductors of zero resistance 
and an intervening medium of zero jKjwer factor, are theoretically capable 
of transferring power w ith zero energy loss and w ith zero external field, 
and the projjerties of actual lines approac h those of the ideal very closely. 

(Continued on page 2) 
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For incasiiring oircuils, in particular, 
coaxial lines have been found almost in¬ 
dispensable. B<‘cause of the uniform 
distribution of inductance and capaci¬ 
tance along their lengths and the absence 
of appreciable losses from radiation, they 
generally follow the conventional "engi- 
neering solution” of the long line with 
great accuracy at frequencies extending 
into the hundreds of megacycles. To the 
properties of low losses and of low exter¬ 
nal field must therefore be added the 
further virtue of accurate predictability. 

To obtain maximum benefit from 
coaxial lines, however, it is of great 
importance to use pro|x*r terminal equip¬ 
ment. For convenience, a plug and jack 
system is often highly desirable for use in 
setting up measuring systems. The plugs 
and jacks used should have two very- 
definite pro[)ertie8, namely, (1) they 
should be as short as possible and have 
a characteristic impedance differing 
from that of the line as little as possible, 
in order to minimize reflections resulting 
from impedance mismatch, and (2) they 
should have as continuous an external 


shield as possible, in order to minimize 
external fiehls. 

The Typk 774 Coaxial Terminals, 
shown in Figure I, have been designed 
with these two pro[)erties in mind. In 
order to reduce im|>edance mismatch in 
lines having different characteristic ini- 
l^edances they hav’e been made with as 
short internal (*ondu<’tors as passible and 
with as low capacitance as possible. In 
order to provide as <*ontinuous an ex¬ 
ternal shield as possible, lugs have been 
provided for four connections to the 
outer shell from the cable sheath at 
points uniformly distributed around the 
circumference. 

The solid dielectric is polystyrene, 
which has both a low dielectric constant 
and a low power factor. These properties 
make possible the low- capacitance and 
low losses of Type 774 Coaxial Termi¬ 
nals. 

A plug unit and a jack unit are avail¬ 
able for mounting on panels, and a simi- 
lar pair of units for terminating coaxial 
cables. The plug connector and the jack 
connector make it possible to join two 
cables having identical terminations, 
that is. two plugs or two jacks. 


Figure 1. A group of Type 774 Coaxial Terminals. 
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For many applications the capaci¬ 
tance of these units is the factor to be 
considered in determining their suita¬ 
bility. Tlie capacitance for each Type 
774 Unit is listed in Table 1. In addition 
to the total capacitance listed in the first 
column, there is given, for many units, a 
figure calle<] ''insertion capacitance,” 
which is the capacitance added to a 
circuit when that particular unit is 
plugged in. This is lower than the total 
capacitance because of the overlapping 
wlieii a plug unit is plugged into a jack. 

In addition to tlie connectors listed in 


Table I. another unit, for use with Type 
684-A Modulated Oscillator, is available. 
This adapter can be installed in place of 
the output binding [>osts provided on 
the oscillator. This ty|H‘ of output termi¬ 
nal is necessary when the oscillator is 
used as a power source for impedance 
measurements at frequencies above a few’ 
megacycles, as for instani*e with the 
Type 821-A Twin-T. 

The importani'e of maintaining the 
continuitv of the external conductor in 


TABLE 1 


Toud Insertion 

Type Capacitance (Mpacitance 


774.P 

Panel Jack 


2.8 n/if 

1.7 >«Mf 

774.G 

Panel Plug 
Cable Jack 


2.4 

1.3 

774-M 


2.8 

1.7 

774-E 

Cable Plug 


2.5 

1.4 

774.F 

Plug Connector 

Jack Connector 

3.6 

1.3 

T74-N 

4.2 

2.0 

774-X 

'Ferminal Unit 

6.0 

4.9 

774-M 

Cable Jack 
and 

I 

4.1 


774-G 

Panel Plug | 

I 



774-P 

Cable Plug ] 
and 


4.1 


774-E 

Panel Jack I 





Kigcrr 2. Panel view of a Type Oftl-A Modulated Oscillator with Type 774-V Coaxial Adapter 
installed. The adapter fits one of the mounting holes for the standard hinding post terminals sup- 
plie<i with the instrument. A metal button to cover the other hole is furnished. 
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'I’ypr 774-K ('.able Plug. 



Tvi'K 774-VI (lalilf Jark. 



'I’yi'K 774-\ Jark 1 j>nn«*<*lor. 















- 'S'* ' 

^-1 


’Pvi'K 774-V Aiia|it(*r. 




Typr 77I.(; Pttiirl Plug. 



'I’ypk 771-F Plug iluniMM'lor. 



r\PK 774-\ Iiirt«Tlion I'liil. 
(<bir-half artuul i^iiep.) 



Typk 774-^ B Terminal IJnil. 
(Oiir^half uetiiul Mvse.) 


FicI’KK. .3. SeeliiHial (IrawingM Hliowiiig ruiiHtruelitm of 3\PK 774 < loaxial 'rermiiialH. Drawing?^ 
are full aixe exeept where inilieated. 


inpaHiin'iiipiitH with ibis inslnimenl ran 
Im* s€H‘II from llir following oxainplr: 

-\ ineasuriiig ftvstrni roiiifirising a 
'Pvi’K fi8f-\ MmlulattMl (Willalor. a 
'PvPK 821 • A Twin-T linp«Mlanrp-\lpas- 
iiring (limiit, ami a radio nM*eivpr an* 


roniuM led as shown in Figure I. 

A small ainoiint of S4*ries inductance 
in the grountl side of the generator cable 
is designated as a similar inductance 
in the re<*eiver cable as Ln, and the 
common ground lead as L\t, 'Phe voltage 
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EXPERIMENTER 



P'lci'KK i. Blofk (Ita^ram illiiHtraliiig llir rirffl of wriin iii<Iiirtaiu’«* in lhi‘ p*rirralor anil «1<*- 

tector leadri. 


ilrop in Li! product's a flo>\ of currcnl 
around llic loop consisting of the cable 
slicalli, the ground lead. L\[j and the 
^ound ca[>acilance of the oscillator. 
Similarly, current flous in the right-hand 
lfM>p that includes L^. 

The voltage applied to the receiver 
has, therefore, two components, one 
from the Twin-T, the other from the 
^ dro|) across L/<. When a null point is 
reached, therefore, the Twin-T is out of 
balance by an amount necessary to (‘an- 
cel the effect of the extraneous voltage 
from Lj(, that is, to make the vector sum 
of the T\^in-T output voltage and the 
extraneous voltage e(jual to zero. 

'Phe error in measurement caused by 
this seric's indu(‘tan(‘e is one of the most 
si'rious encountered in null measure¬ 
ments at radio freipieneies, and, in order 
to avoid it. (‘oaxial terminals should 1 k' 


used on both generator and receiver. 

Tyi»k 771 (Joaxial '^rerniinals can also 
1 h‘ supplied already assembled as patch 
cords with 3-foot lengths of concentric 
(‘ahle, for us<* in measuring circuits. Two 
assemblies are available: Tvbk 771-Rl, 
which has a plug at each end; and Tyi»f: 
774-K2, u hich has one plug and one jack. 

'Fhe cable is made to our si^ecifications 
by Simplex W ire and Cable Company 
and consists (»f a stranded iK'ryliium- 
c(jp{N'r conductor separateci fnmi a 
brai(Jed tinned-cop jH'r shield by Anhy- 
drex A insulation, with an over-all cover¬ 
ing of abrasion-resistant rubln'r. 14ie 
nominal characteristic im|K*dance of the 
cable is 72* ohms: the nominal (‘apa<‘i- 
lance is 26 /u/itf |)er foot: and the power 
factor is 2% or less at 1000 cycles. 

*'rhi») i» Mulijrct lu u variation of 

— I). B. SiMILVIR 


Tvfte Description Ctnle H ard Drive 


774-E 

Gable Plug 

ACCESSORYE 

$1 Sd) 

774.M 

Cable Jack 

ACCESSO.MCI> 

i.r>o 

774-G 

Panel Plug 

ACCESStM;OD 

l.tMt 

77t-P 

Panel jack 

ACCESSOPOP 

l.tKt 

771-K 

Plug Connector 

accessofk; 

i.tm 

774-IN 

jack Connector 

ACCESSOM'T 

l.Ott 

774-RI 

Patch Cord 

ACCESSOKIM 

l.tM) 

774-R2 

Patch Cord 

ACCESSOR AT 

4.(M) 

774-X 

Inisertion Unit 

ACCESSOXEB 


774-VB 

Terminal Unit 

ACCESSOYAM 

3.50 

774-V 

.Adapter for Type 684- A 
Alodiilated Oscillator 

ACCESSOV.AX 

1.7.3 

774-A 

Concentric Sliielded 

Cable (3 feet) 

ACCESSOAPE 

l.(H) 
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A NEW AUDIO-FREQUENCY MICROVOLTER* 


• IN MANY TYPES OF WORK, 

HiirJi as the ineasiireineiK of aiiiplifier 
^ain. hum level, overload |>oints, ami 
transformer eharaeteristies. the Typk 
Audio-Frecjueiiey Microvolter is 
an extremely iist^fiil aei'essory for oh- 
taining accurate answers rapidly, for 
hy using the microvolter with an audio 
f>scillator an a(*curately known soiin'c of 
continuously variable voltage is made 
available over the range from 1.0 micro¬ 
volt to 1.0 volt. 

'I'lie inifTovolter consists of an adjust- 
able attenuator, the input to which is 
standardized hy means of the voltmeter 
on the panel of the instrument. 'Fhe 
attenuator settings are made hy means 
of two panel controls, one a six-step 
decade multiplier and the otln^r an in¬ 
dividually calibrated dial which gives 
continuous variation over each <lecade. 
'riiis dial has a scale which is essentially 
logarithmic and is calibrated in dcciiNds 
as well as voltage. 'Fhe voltmeter is of 
the cop{ier-o\ide rectifier type and is S4> 
designed that it has negligible frtM|uency 


error over the range from SO to 10,000 
cycles. The meters are standardiztul at 
77® F., and a slight correction is necessary 
if amhients dilTering wi«lely from this 
value are emoimtered. A curve of this 
correction is given in Figure 2. 

Several features of the new micro¬ 
volter are outstanding. By the elimi¬ 
nation of the input transformer and by 
careful design of the attenuator, the 
leakage and extraneous pickup an* re¬ 
duced to less than 0.1 microvolt. There¬ 
fore excellent voltage accuracy is ob¬ 
tained even at levels as low as 1.0 
microvolt, and so gain and overload 
characteristics of high-gain amplifiers can 
Ik* measured accurately with only a few 
microvolts on the input. Furthermore, 
the flccilK*! (*alihration makes it |)ossible 
to obtain gain or loss values, in decibels, 
for amplifiers, transformers, lines, and 
other networks, without the necessity of 
manipulating voltage ratios and then 
converting them. 

The absolute a<-curacy of the output 
voltage has been made 3% ±0.1 micro- 



FlCl KK I. 1‘uiiel view 
of Type SUy-H Micro¬ 
volter. 'file uut|iiit 
•icale i» MprcMtl out for 
precit^ reatliiif; and is 
approximately loga¬ 
rithmic. 'Pile auxiliary 
dccihel wale eaiTi<*H a 
dot ft>r eueli deeihel 
hetweeii I and 20. 




•Rrr. I'. S. Pal. Off. 
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EXPERIMENTER 


voll at all voltages ahovo l.O microvolt 
<iver I Ik* cut in* fn*c|iK*nrv range* frmii 
50 to lO.tMM) rvcieci. He‘i*au:K* tin* output 
impe'ilaiKi* is only 200 ohms no «*om*i*- 
lions for the* loael im|K*<lam*t* an* iK*<t*s- 
sarv in most measurements. \\ lK‘re 
voltage ratios an* all that are important, 
or where any error in the input volt¬ 
meter ran Im* eliminatech such as hy use* 
of an external meter, the a<*eura<*y is 2^- 
The freepieney range may Ik* exteml»*«l 
to 100,0(K) e\eles with this same ae*en- 
racy if the output level is gn*ater than 
100 microvolts. - Martin A. (iii.M W 



riiil HK 2. Teniprraliire eharaeteristic of 
meler in Tyi»k .'Vlf).B Mirro%'oller. 


SPECIFICATIONS 


Output Voltage Range: From o.l miem- 
volt to l.n voll, »»pen rirniit, when the input 
voltage in ect to the rtlanclanli/.tMl reference 
value. 

Accuracy: For open-circuit output voltugea 
the calihration is accurate within i:3% :i: 0 .1 
microvolt for output settings above I microvolt 
and for all frequencies l>etwecn 50 anil ‘MMMH) 
cycle*. This accuracy applies only where wave¬ 
form and temperature errors are negligible (see 
below). Below I microvolt the error increase* 
owing to crowding of the scale. 

For ratio* or increments of voltage, at a given 
frMuency, the accuracy of any reading is 
witnin ± 29 c=fc 0 *l microvolt, at frequencies 
up to l(K),0(M) cycles. At the higher frequencies 
this accuracy applies only at levels aliove 100 
microvolts. 

Output Impedance: The output impedance 
is ap|)roximatcly 200 ohms and ia constant with 
setting within Tt5%. This impedance is sufli- 
ciently low so that no correction on the output 
voltage is necessary for load impedances of the 
order of 50,(M)0 ohms and greater. 

Input Impedance: Approximately 4.30 ohms, 
substantially indcfieniient of output setting on 
all but the highest multiplier position. 

Waveform Error: The accuracy of the 
microvolter as a calihrateti attenuator or voll- 

_Zisei:_ 

Microvolter 

T YPK .546-H Microvolter is temporarily out of s 


age divider is independent of waveform. The 
ansolutc acciu*acy of the output voltage cali¬ 
bration depends on the characteristics of the 
input voltmeter, which has a small waveform 
error that depends in turn on both the phase 
and the magnitude of harmonics present in the 
input. This error in the voltmeter can, in gen¬ 
eral, l>e neglectwl when the microvolter is used 
with ordinary lalioratory oMrillators. 
Tamporature Error: 'Fhe accuracy of the 
calibration is independent of temperature when 
the microvolter is used as an attenuator or 
voltage divider. The absolute accuracy is 
affected slightly by temperature because of 
change in the voltmeter characteristics. The 
nccc**arv correction for temperature* from 65® 
to 95° F. are furnished with the instrument. 
Power Source: The driving OM’illator must 
he capable of furnishing alMiiit 2.2 volts across 
•430 onms, or alunit 11 milliwatts. 
Accessories: Two Typk 274-M Plug* arc 
siipplii'd. 

Terminals: Jack-ton binding |>o*t* arc mountr«i 
on standard ^ 4 -inch spacing. 

Mounting: The instrument is mountc<l on 
an aluminum panel in a shieldefl walnut cabinet. 

Dimensions: (lamgth) lo \ (width) 7 x 

(height) 6 *i 8 inches, over-all. 

Net W e ig It t: 61'^ |H)unds. 

Code Iforti /VtVe 

CROWN 

rk. Deliveries will he resumed in August. 1941. 


FicI'RE 3. Scliematic circuit diagram of 1'yi*e 5t6-H Microvolter. 


CONTINUOUSLY VARIABLE 
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SOUND-LEVEL METER 

• IN THE CURRENT PHASE of 

New York (lily's anli-noisi* eampaij^n, 
reneweil on January I by Mayor La- 
(fiianlia. 10,000 taxicabs arc having 
ibeir boms rated by tbc General Kadio 
Sound-licvel Meter under tbe su|x‘r- 
vision of "riionias . RT)ebesler. chief 
en^neer for the l*oliee Department. The 
aeeoinpanying photograph shows the 
lest arrangement us<‘d in preliminary 
measurements made for the pur|M^sc of 


JOINS POLICE FORCE 

collecting basic data from which a 
standard horn rating can lx‘ determined. 
Measiiremcnls were made at distances 
of 100 feet and 20 feet from the sound- 
level meter, 'riiese preliminary nicasiire- 
ments imlicated that the range of sound 
levels encountere<i extended from a 
maximum of 00 dh at 20 feet to a mini¬ 
mum of 7S dh at 100 feel. For most 
horns, a difference of about 5 dh in level 
between the two distances was noted. 


MISCELLANY 


•COVER-TOCOVER READERS 

must have lH‘en somewhat ha Hied by 
the lollowing paradoxical statement ap* 
(N'aring in Mr. (Oilman's article in the 
Mar<*h ExpvrinwtUvr: ''Thus the <‘urrenl 
through one coil is in phase* w ith the line 
voltage, w bile the current is out of phase 
with the voltage by 00°.’* This <*on<lition 


is admittediv hard toaedueve in practice, 
and the h<*st way out of the diOicully is 
to inse*rt the words "in the other coir’ 
after the word "while.” In order to lit 
the last pie<*e into the puzzle, the editor 
admits that 0. in Figure 3, and in the 
balance of the article, arc one and the* 
same angle. 


GENERAL RADIO COMPANY 
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